Abstract. Use block-by-block method and classic second-order central difference approximation to discretize its temporal direction and spatial direction, respectively. This new scheme can effectively solve a class of time fractional diffusion equations with initial boundary value conditions.
Introduction
It is usually difficult to obtain the analytical solution for a fractional differential equation (FDE) .So there has been a growing interest to develop numerical approaches in solving the FDE. For example, Lin and Liu [1] developed a kind of linear multistep methods for fractional initial value problems based on Lubich's high-order approximations [2] to fractional derivatives and integrals. In 2006, Kumar and Agrawal [3] also utilized the equivalent Volterra integral equation in [4] and extended the block-by-block method proposed by Linz [5] to some kind of FDEs. In this paper, block -byblock method is extended to the solution of FDEs. The new numerical format has three advantages： spent little time in computing the starting weights and has the advantage of efficient computing time; in the direction of time and space can achieve high accuracy; the scheme is numerically stable.
Block-by-block method
Consider the following nonlinear FDE with the initial conditions: 
is continuous, the initial value problem (IVP) Eq.(1-2) is equivalent to the following Volterra integral equation of the second kind [6] 
The specific format structure for solving initial value problems Eq. (1) and Eq. (2) (5) where for 2 , 
and j ϖ is defined similarly just by replacing the
Difference format based on block-by-block method
Consider the following equations
where c is a constant diffusion-wave coefficient, ( ) t x f , is the source term. From the section2, we know that equation (10) is equivalent to the following equation 
Second, discrete the spatial direction of Eq. (14) and Eq.(15).The second derivative by using second-order centered finite difference method discretize its spatial direction, ( ) ( ) ( ) ( ) ( ) 
Numerical experiment
In order to verify the analysis of schemes, consider the following equation
The exact solution of this fractional differential equation is ( ) ( ) 
Concluding remarks
In this paper we have constructed one finite difference scheme for time fractional diffusion-wave equation based on its equivalent partial integro-differential equation. The numerical examples have verified the theoretical results. It is an effective and convergent numerical scheme in solving a variety of FDEs.
